esp@cenet document view 



Seite 1 von 1 



Microtome 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 

- international: 

- european: 
Application number: 
Priority number($}: 



EP0937975 
1999-08-25 

TEMPLE JOHN (GB); KERROD IAN (GB) 
SHANDON SCIENT LTD (GB) 

G01N1/06 
G01N1/06 

EP19990102398 19990208 
GB 19980003425 19980218 



Also published as: 

EP0937975(A3 
EP0937975 (Bl 
AU746933 (B2) 



Cited documents: 

W09726524 
US4625608 
DEI 95281 80 
GB21 34278 
GB21 45241 



Abstract of EP0937975 

An automatic microtome is disclosed which comprises a base (9). a knife-holder (20) mounted on the 
base for supporting a microtome knife (22), a specimen holder (52) mounted for longitudinal movement 
relative to the base towards and away from the knife-holder and also mounted for transverse movement 
relative to the knife holder for displacing a specimen held by the specimen holder relative to a knife 
mounted in the knife holder for cutting sections from such specimen. The knife holder is mounted directly 
on the base without provision for adjustment of the position of the knife holder on the base such as to var 
the location of the knife edge in relation to said edge, and the specimen holder is designed to provide 
enhanced stability over a wide range of longitudinal positions the specimen holder. Thus, the specimen 
holder comprises a slide (50) mounted for longitudinal movement in a bearing arrangement including firs 
and second bearing elements (60) at longitudinally spaced positions along the slide, and limiting 
transverse movement of the slide in one direction and a third bearing element (63) at a longitudinal 
position intermediate the first-mentioned longitudinally spaced positions and biased towards the slide so 
as to urge the latter into engagement with said first and second bearing elements. The knife holder and 
base have cooperating arcuate bearing surfaces permitting angular movement of the knife holder relative 
to the base about the axis of curvature of the bearing surfaces with concomitant sliding movement of one 
of said arcuate surfaces over the other. A locating device (41) is adjustably secured to the knife holder fo 
cooperation with a datum provided on the base to ensure that with the locating device fixed to the knife 
holder the angular position of the knife holder on the base at which the locating device cooperates with 
the datum can readily be established. 



Data supplied from the 65p@ce/iet database - Woridwide 



(19) 



(12) 



(43) Date of publication: 

25.08.1999 Bulletin 1999/34 

(21) Application number: 99102398.7 

(22) Date of filing: 08.02.1999 



Europdisches Patentamt 
European Patent Office 
OHfce europ^en des brevets (11) EP 0 937 975 A2 

EUROPEAN PATENT APPLICATION 

(51) lnt.CI.^: G01N1/06 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES R FR GB GR IE IT LI LU 


• Temple, John 


MCNLPTSE 


Chester Cheshire CH2 3HW (GB) 


Designated Extension States: 


• Kerrod, Ian 


ALLTLVMKROSl 


Hawarden Hlntshlre CHS 3TS (GB) 


(30) Priority: 18.02.1998 GB 9803425 


(74) Representative: 




Howden, Christopher Andrew 


(71) Applicant: 


FORRESTER & BOEHMERT 


Shandon Scientific Limited 


Franz-Joseph-Strasse 38 


Runcorn Cheshire, WA7 1 PR (GB) 


80801 Munchen (DE) 



CM 
< 

a> 

CO 

o> 
o 
Q. 

LU 



(54) Microtome 

(57) An automatic microtome is disclosed which 
comprises a base (9), a knife-holder (20) mounted on 
the base for supporting a microtome knife (22), a speci- 
men holder (52) mounted for longitudinal movement rel- 
ative to the base towards and away from the knife- 
holder and also mounted for transverse movement rela- 
tive to the knife holder for displacing a specimen held by 
the specimen holder relative to a knife mounted in the 
knife holder for cutting sections from such specimen. 
The knife holder is mounted directly on the base without 
provision for adjustment of the position of the knife 
holder on the base such as to vary the location of the 
knife edge in relation to said edge, and the specimen 
holder is designed to provide enhanced stability over a 
wide range of longitudinal positions the specimen 
holder. Thus, the specimen holder comprises a slide 
(50) mounted for longitudinal movement in a bearing 
arrangement including first and second bearing ele- 
ments (60) at longitudinally spaced positions along the 
slide, and limiting transverse movement of the slide in 
one direction and a third bearing element (63) at a lon- 
gitudinal position intermediate the first-mentioned longi- 
tudinally spaced positions and biased towards the slide 
50 as to urge the latter into engagement with said first 
and second bearing elements. The knife holder and 
base have cooperating arcuate bearing surfaces per- 
mitting angular movement of the knife holder relative to 
the base about the axis of curvature of the bearing sur- 
faces with concomitant sliding movement of one of said 
arcuate surfaces over the other. A locating device (41 ) is 
adjustably secured to the knife holder for cooperation 
with a datum provided on the base to ensure that with 
the locating device fixed to the knife holder the angular 



position of the knife holder on the base at which the 
locating device cooperates with the datum can readily 
be established. 
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Description 

[0001 ] THIS INVENTION relates to microtomes, that 
Is to say to devices used for cutting thin sections from 
specimens for, Ibr example, microscopic examination, s 
The invention relates, more particularly, to microtomes 
which are to some degree mechanised or automatic in 
operation. 

[0002] Mechanised or automatic microtomes are 
known which comprise a rigid laase. a knife holder io 
secured to said base, a microtome knife secured in the 
knife holder and a specimen support, on which a speci- 
men to be sectioned is mounted, the specimen support 
being mounted for movement relative to the base so as 
to cause a specimen mounted on the specimen support 
to execute a transverse movement with respect to the 
knife blade, appropriate to the cutting of slices or sec- 
tions from the specimen. Generally, In such known 
microtomes, the specimen support is also mounted for 
advancing and retracting movement relative to the knife 
for the cutting of successive sections or slices from the 
specimen and for withdrawing the specimen holder from 
the region of the knife for mounting a fresh specimen 
and so on. 

[0003] In known microtomes of this character, the 

microtome knife is supported in a knife holder which is 
adjustable in position to vary the proximity of the knife to 
the specimen holder. This known arrangement has, 
however, the disadvantage that the knife is not always 
supported as rigidly as it might be. with consequent 
deficiencies in the operation of the microtome. It is an 
object of the invention in one of its aspects to provide an 
improved microtome in which the firmness of mounting 
of the microtome knife can mae readily be assured 
than in the past. 

[0004] According to this aspect of the invention there 
is provided a microtome comprising a base, a knife- 
holder mounted on the base for supporting a microtome 
knife, a specimen holder mounted for longitudinal move- 
ment relative to the base towards and away from the 
knife-holder and also mounted for transverse movement 
relative to the knife holder for displacing a specimen 
held by the specimen holder relative to a knife mounted 
in the knife holder for cutting sections from such speci- 
men, wherein the knife holder is mounted directly on the 
base without provision for adjustment of the position of 
the knife holder on the base such as to vary the location 
of the knife edge in relation to said edge. 
[0005] In addition to the rigidity secured in accordance 
with this aspect of the invention, the fixed knife mount- 
ing, in the preferred embodiment makes for ease of 
cleaning the instrument. 

[0006] The invention in another of its aspects provides 
improved means for ensuring reproducibility of the 
microtome knife angle with respect to the specimen to 
be sectioned, between replacements or other adjust- 
ments of the knife relative to the remainder of the micro- 
tome. It is known that, in operation of mechanised or 



automatic microtomes, in particular, different angles are 
required for the various plates or knives used to com- 
pensate for different facet angles, embedding mediums 
and materials to be sectioned. Routine practice requires 
the setting of only one angle on the knife holder, which 
angle can be maintained or reproduced when, for exam- 
ple, the knife holder is removed for cleaning or replaced 
with an alternative holder. In conventional microtomes, it 
is normal to utilise a knife holder having a base which is 
removable from the frame or base structure of tiie 
microtome and which is replaceable on such structure. 
Accordingly, in normal practice, the knife holder and its 
base are removed together from the remainder of the 
machine and replaced together, so that tiie knife angle 
is thereby retained. In a microtome in accordance witii 
the first aspect of tiie invention, where the knife holder, 
or at least the knife holder base, is a fixed part of the 
base or frame of the microtome as a whole, the proce- 
dure described above in relation to conventional micro- 
tomes is not available and it is an object of tine present 
invention, in another of its aspects, to provide a means 
of maintaining or reproducing a predetermined angle of 
the microtome knife when mounted in tiie microtome, 
which means is not confined to microtomes having knife 
holders with bases removable from the remainder of the 
microtome with the knife holder. 
[0007] In accordance with this further aspect of the 
invention, accordingly, there is provided a microtome 
comprising a knife holder and a knife holder support 
having cooperating arcuate bearing surfaces permitting 
angular movement of tiie knife holder relative to tiie 
knife holder support about the axis of curvature of said 
bearing surfaces with concomitant sliding movement of 
one of said arcuate surfaces over tiie otiier. wherein a 
sensor or locating device is adjustably secured to the 
component providing one of these bearing surfaces, for 
cooperation witii a datum provided on the component 
providing the otiier of these arcuate bearing surfaces, to 
ensure tiiat witii said sensor or locating device fixed to 
said component providing said one of sakJ bearing sur- 
faces the angular position of the knife holder on the 
knife holder support at which sakJ sensor or locating 
device cooperates with said datum can readily be 
established. 

[0008] The invention in anotiier of its aspects relates 
to the mounting of the specimen holder in a microtome. 
In microtomes in which the specimen holder is 
advanced towards and is retractable from tiie knife, it is 
important for proper sectioning of tiie specimen, that 
tiie specimen support, whilst being adjustable in posi- 
tion relative to the remainder of the microtome structure, 
be supported rigidly in such a way as to resist effectively 
any unintended displacements and deflections. This is 
particularly so in tiie case of the microtome in accord- 
ance with the first-noted aspect of the invention in which 
the position of tiie microtome blade is fixed and in which 
tiie specimen holder must therefore be capable of being 
advanced over a greater linear range towards and away 
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from the blade than in microtomes in which there is the 
possibility of mounting the blade holder nearer to or fur- 
ther from the structure for which the specimen support 
is supported. 

[0009] According to this aspect of the invention, s 
accordingly, there is provided a microtome comprising a 
base, a knife-holder mounted on the base for supporting 
a microtome knife and a specimen holder mounted for 
longitudinal movement relative to the base towards and 
away from the knife holder, wherein said specimen 10 
holder conrprises a slide mounted for longitudinal move- 
ment in a bearing arrangement including first and sec- 
ond bearing elements at longitudinally spaced positions 
along the slide, and limiting transverse movement of the 
slide in one direction and a third bearing element at a is 
longitudinal position intermediate the first-mentioned 
longitudinally spaced positions and biased towards the 
slide so as to urge the latter into engagement with said 
first and second bearing elements. 
[0010] The features according to this aspect of the 20 
invention are of particular utility in relation to a micro- 
tome in accordance with the first aspect of the invention, 
where the fixed knife position requires the specimen to 
be moved up to the knife rather than vice versa. To allow 
for a range of block depths or of specimen depths to be 25 
sectioned, enough specimen travel must be allowed 
between specimen and knife position. This implies that 
the specimen may be required to be sectioned with the 
specimen holder supporting the specimen at or near to 
its full extension from the structure from which the spec- so 
imen holder is adjustably supported, so that the need for 
stable support of the specimen holder is particularly 
acute. 

[001 1] According to a yet further aspect of the inven- 
tion, there is provided a microtome comprising a base, as 
a knife fixed with respect to the base, a specimen holder 
mounted for longitudinal movement relative to the base 
towards and away from the knife, motor means for 
advancing and withdrawing the specimen holder auto- 
matically to controllable extents, and automatic control 40 
means capable of advancing or retracting the specimen 
holder to a pre-set position upon execution of a com- 
mand operation. 

[001 2] This feature enables the rapid positioning of the 
specimen from the loading/unloading position to the 4S 
trimming/sectioning position. In microtomes in accord- 
ance with the first-noted aspect of the invention, in par- 
ticular, the fixed knife position means that the specimen 
must always move up to and away from the knife, rather 
than vice versa and the auto-load feature speeds up the so 
processing between blocks or specimens when the cor- 
rect "memory" position is set and ideally ensures no 
clashes between block and knife. 
[0013] An embodiment of the invention is described 
below by way of example with reference to the accom- ss 
panying drawings in which:- 

FIGURE 1 is a view in vertical longitudinal section 
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of part of a microtome embodying the invention, 

FIGURE 2 is a perspective view of part of the micro- 
tome of Figure 1. 

FIGURE 3 is an exploded detail view shewing part 
of a knife angle setting mechanism, 

FIGURES 4 and 5 are side elevation views showing 
the knife holder mounting of the nrtiaotome of Fig- 
ures 1 to 3, Figure 5 showing a detail X partly in 

section. 

FIGURE 6 is a view to an enlarged scale of the 
detail X in Figure 5, 

FIGURE 7 is a partial view in section on the line VII- 
VII in Figure 1, 

FIGURE 8 is a view in aoss section along the line 
VIII-VIII in Figure 1. 

FIGURE 9 Is an exploded view of part of the micro- 
tome of Figures 1 to 8, 

FIGURE 10 is an end view of the part shown in Fig- 
ure 9. in an assembled condition, 

FIGURE 11 is a side elevation view of the last- 
noted part in the assembled condition, and 

FIGURE 12 is a schemata side elevation view of 
the microtome. 

[0014] Refenring to the drawings, a microtome com- 
prises a main frame or base 9 which may, for example, 
be a metal casting, and upon which the remaining com- 
ponents of the microtome are mounted. At one end of 
the base 9 is mounted a knife holder assembly indicated 
generally at 20 and comprising a knife holder base 1 1 
which is fixedly secured to the base 9 and on which is 
adjustably secured a knife holder block 12, on which a 
microtome knife proper, indicated at 22, is removably 
secured in manner known perse. As best shown in Fig- 
ure 3, the knife holder block 12 affords two laterally 
spaced upstanding pillars 12a defining therebetwejdn a 
space within which a specimen can be located and dis- 
placed, for sectioning by the knife 22, the cutting edge of 
which defines, in effect, the upper edge of an end wall of 
this space, which space is spanned by a specimen sec- 
tion deflector 24 secured to the pillars 12a. 
[001 5] The knife holder base 1 1 may be integral with 
the base 9 or may be secured fixedly thereto, for exam- 
ple by bolts (as illustrated). The knife holder base 11 
has an upwardly facing concave cylindrical bearing sur- 
fa,ce which mates with a complementary convex bearing 
surface forming the underside of the knife holder block 
12, an arrangement permitting angular adjustment of 
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the knife holder block 1 2 relative to the base 1 1 about a 
horizontal transversely extending axis. The centre of 
curvature of these cooperating part-cyllndrlcal bearing 
surfaces coincides with the position of the cutting edge 
of the blade 22 so that angular adjustment of the block $ 
12 with concomitant sliding rotational movement 
between the convex bearing surface on the block 12 
and the concave bearing surface on the base 1 1 does 
not significantly alter the position of the cutting edge of 
the blade 22. Except when angular adjustment is 
required, the block 12 is fixedly secured on the base 1 1 
by means of a retaining element or plunger 10 In the 
form of an elongate bolt which extends slldably through 
an aperture in frame 9 and through a bore in the base 
11, through the mouth of a T-sectlon slot 24 which 
extends within the knife holder block 12 along an arc 
about the centre of curvature of the convex lower face of 
the block, the slot 24 lying adjacent said lower face, the 
narrower mouth of the slot 24. defining the upright of the 
"T, opening onto said lower convex surface. The slot 24 
extends from the foPA^ard end of the block 12. The bolt 
1 0 has a neck portion extending through said narrow 
mouth and an enlarged head 26 within the slot 24, pro- 
viding a peripheral flange which bears upon the ledges, 
defined by the slot 24, lying on opposite sides of the nar- 
rower portion of the slot through which the neck portion 
of bolt 1 0 extends. The lower end of the bott 1 0 is screw- 
threadedly engaged in a nut 28 which Is pivotally con- 
nected to the end of one arm of a lever 8 which is 
mounted within a recess in the underside of the base 9 
and pivots on a transverse pivot pin 32 extending 
through the base 9. The lever 8 has another arm, 
remote from nut 28 and which is acted on by an eccen- 
tric 30 on a horizontal transversely extending shaft (not 
shown) which is rotatable manually or by motor means 
(not shown) for pivoting the lever 8 about the pivot 32, in 
the plane of Figure 1 . anti-clockwise as viewed in the 
figure to draw the bolt 10 downwardly and thus pull the 
block 12 down firmly against the base 1 1 , or clockwise 
to release the bott 10 and lift the bolt 10 sufficiently to 
release the downward pressure on the edges of slot 24 
and thus permit angular adjustment of the knife holder 
block 12 relative to the base 11. The arrangement 
described enables a range of similar knife holders 12 to 
be attached to the base and angled to achieve optimum 
sectioning performance, with the cutting edge of the 
blade being always at the centre of the radius of curva- 
ture of the mating surfaces of the block 12 and base 1 1 
whereby said cutting edge is always at a fixed position 
in relation to the remainder of the microtome. 
[001 6] In order to allow ready re-establishment of the 
desired angular position of the block 12 and knife 22, 
relative to base 1 1 , about the axis of curvature of the 
mating bearing surfaces of the block 12 and base 1 1 . for 
example after the knife holder block 12 has been tempo- 
rarily removed from the base 1 1 and replaced thereon, 
an adjustable locating device or ^'memory'* feature is 
provided, as described below. Thus, located in a further 



slot extending arcuately about the centre of curvature of 
the cooperating bearing surfaces of the block 12 and 
base 1 1 and which slot likewise opens onto the bearing 
surface of block 12. is a slider block 41 shown in per- 
spective in Figure 3. Block 41 has a transverse screw- 
threaded bore to receive a complementary screw- 
threaded shank of a bolt 43 which extends through an 
arcuate slot in the side face of the knife holder adjacent 
the slot which receives the block 41. The last-noted 
arcuate slot opens into the adjoining side wall of the slot 
which receives the block 41 . The arcuate slot receiving 
the bolt 43 is rebated to receive the enlarged head of 
the bolt 43 which may. as illustrated, be of the Allen 
type. i.e. of the type having a polygonal - (typically hex- 
agonal) section recess extending axially Into the bolt 
head, to receive a key of complementary cross-section 
for turning the bolt. Thus, with the bolt 43 slackened, the 
block 41 can be adjusted to any desired one of a range 
of positions along the slot which accommodates It and 
can be secured in that position by tightening the bolt 43. 
[0017] As best shown In Figure 6. the block 41 has a 
blind bore 45 extending upwardly from Its lower surface, 
the bore 45 being saew-threaded and receiving a cor- 
respondingly screw-threaded insert 47 in which a steel 
ball 49 Is heki captive, together with a biasing spring 
(not shown) urging the ball 49 downwardly to project 
downwardly from the block 41 for engagement with the 
upwardly presented surface of the base 1 1 . More partic- 
ularly, the bearing surface of the base 11 has a pit or 
slot therein in which the ball 49 engages in one angular 
position of the knife holder. The last-noted angular posi- 
tion Is, of course, determined by the position of the block 
41 along its slot. In order to facilitate adjustment of the 
knife holder to a desired angle, the adjoining side face of 
the block 12 is graduated in degrees, as illustrated in 
Figures 4 to 6. and the adjoining edge face of the base 

11 is provided with a datum mark cooperating with 
these graduations. It will be appreciated that, once the 
position of the block 41 in Its slot has been set, the cor- 
rect angular position of the block 12 with respect to the 
base 1 1 can be found simply by rotating the block 1 2 on 
the base 1 1 until the ball 49 engages in the slot or pit In 
the upper bearing surface of the base 11. The bolt 43 
retains the block 41 in position in its slot when the block 

12 is removed from the base 11 and thus serves to 
'^memorise*' the appropriate angular setting. 

[0018] Referring again to Figure 1. the microtome 
includes a specimen carrier, shown only partly in Figure 
1, the portion shown comprising a straight mounting 
tube 50 to the fonward end of which is secured. In use. a 
specimen mounting arrangement (not shown but known 
per se). including a mounting plate for holding a speci- 
men to be sectioned. In use of the microtome, the spec- 
imen to be sectioned Is mounted on the mounting plate, 
in manner known per se. by means of a vice (not 
shown) and an orientation head (not shown), the vice 
and orientation head being likewise known perse. The 
specimen tube 50 extends with its longitudinal axis hor- 
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izontally. through a support or carriage 52 which is mov- 
able in a vertical plane, parallel with the cutting edge of 
the blade 22, by means not shown, to effect sectioning 
of a specimen earned by the tube 50. 
[001 9] The carriage 52 includes a generally vertically 
extending end flange 54, (constituting the mounting 
plate referred to above), guided for vertical sliding 
movement in guideways at the front of a housing, indi- 
cated at 56, secured to the microtome base 9. The 
specimen tube 50 has, externally, the form of a smooth 
cylinder from which surface portions have been 
removed, a first such surface portion comprising an 
upper longitudinal portion defined by a flat 57, horizon- 
tally extending, extending longitudinally along the top of 
the tube, and a second such portion comprising a 
groove 64, extending along the bottom of the tube, 
diametrally opposite the flat 57, is a groove 64 of trun- 
cated inverted V-section. The tube 50 is guided for hori- 
zontal sliding movement towards and away from the 
microtome knife, through a horizontal bore in a stem 
portion 58 of the carriage 52, in two sintered cylindrical 
oil-filled bushes 60 fitted in respective ends of the bore 
in stem portion 58. adjacent respective open ends of 
said bore. 

[0020] In the groove 64 run two wheels 66 which are 
spaced apart longitudinally of the stem 58. The wheels 
66 are rotatably mounted, for rotation about respective 
horizontal axes, perpendicular to the longitudinal axis of 
the tube 50, in an undercarriage assembly 74 (see also 
Figure 9) extending downwardly from a fixed portion of 
the microtome structure. As shown in Figure 9. screw- 
threaded studs 75 extend downward from said fixed 
portion of the microtome through respective bores in a 
chassis of the undercarriage assembly 74. said chassis 
being supported and urged upwardly by a stack of disc 
spring washers 77 on each of said studs, retained by a 
respective nut 79 at the lower end of each said stud. 
Thus, the undercarriage assembly is urged, by the 
spring washers, upwardly against the specimen tube 
50, which in turn is forced upwardly against the upper 
regions of the bores through the bushes 60 and, in par- 
ticular, against the portions of these bushes lying 
directly adjacent the longitudinal flat 57 along the top of 
the specimen tube. As a result, and by virtue of the 
mutual inclination of the portions of the bushes engag- 
ing the specimen tube adjacent said flat 57, the speci- 
men tube is centred in the bushes so as to resist lateral 
horizontal displacement therein. The wheels 66 on the 
undercarriage 74 rotate as the specimen tube 50 
advances and retracts. The disc springs 77 allow some 
movement of the undercarriage 74 to compensate for 
any misalignment and any wear in the system. The flat 
57 along the top of the specimen tube 50 has the effect 
that the specimen tube 50 is in fact supported on three 
localised areas - the two areas at the sides of the top flat 
57 and the preloaded undercarriage wheels 66 running 
in the groove 64. As shown in Figure 7 and also in Fig- 
ures 1 and 9. two plungers 63 extend vertically, are 



guided closely in respective vertical bores in the lower 
wall of the stem 58 and have tapered noses which 
engage respective side wails of the inverted V-section 
groove in the underside of the specimen tube 50. The 

5 plungers 63 are urged vertically upwardly by respective 
springs. These plungers 63 act to prevent rotational 
movement of the specimen tube about its longitudinal 
axis and take up any rotational play which the specimen 
tube 50 might otherwise have in its bearings 60. 

10 [0021] The specimen tube 50 can be longitudinally 
advanced and retracted automatically, for example by 
means of a feed screw arrangement driven by an elec- 
tric motor controlled by electronic control means, for 
making the feed movements between successive cut- 

15 ting strokes for cutting successive thin sections from a 
specimen and for making the relatively gross move- 
ments required to move a specimen from a position 
withdrawn from the knife at which the specimen is 
mounted, for example, to a position adjacent the knife in 

20 preparation for sectioning. 

[0022] The preferred embodiment of the invention 
preferably has a block auto-load feature as described 
below. 

[0023] The block auto-load feature is an automatic 
25 system to assist the user in the routine of mounting 
specimen blocks in the microtome at a safe distance 
from the knife, bringing tiie block to the knife position for 
trimming and/or sectioning, and returning the block to 
unload from the microtome at a safe distance from the 
30 knife, ready to re-load. 

[0024] This auto-load is likely to be of particular use In 
rotary microtomes. 

[0025] Referring to the schematic diagram forming 
Figure 12, the auto-load feature In the preferred embod- 

35 iment is controlled by two keys (not shown) on a control 
unit (not shown) controlling a microcontroller or micro- 
computer (not shown) included in the control means 
referred to and which may be installed within the micro- 
tome casing. One of these two keys is a MEMORY key, 

40 used to set a position (94 in Rgure 1 2) of the specimen 
mounting plate 90 (carried by the specimen tube 50) to 
which all succeeding specimens/blocks of tiie same 
depth may be advanced, to be ready for trimming/sec- 
tioning. The control system may include a facility for 

45 advancing and retracting tiie specimen tube 50 under 
manual control, and this may be used to place tiie spec- 
imen tube in a desired "memory" position 94, suitable 
for commencement of cutting of a specimen 92 
mounted on plate 90. This position may then be stored 

50 by operation of tiie MEMORY key refen'ed to. Once tiie 
memory position 94 is set, operation of an AUTO key 
allows tiie specimen to be rapidly advanced to the mem- 
ory position, (if the current position of the specimen is 
anywhere behind the memory position), or rapidly 

55 retracted from the current specimen position (if tiie cur- 
rent position of the specimen Is at or In front of the mem- 
ory position), to a toad/unload position 96. The amount 
retracted behind the memory position, i.e. tiie location 
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of the load/unload position 96, may be set by the user. 
Indicators on the keys advise whether a memory posi- 
tion has been set, and whether the specimen is at or in 
front of this position or behind the memory position. The 
control means allows the XiJbe 51 and with it the plate 90 
and specimen 92. to be retracted further, when 
required, to a reset position 98. 
[0026] The following summary will assist In an appre- 
ciation of the preferred embodiment of the invention 
described above with reference to the drawings. 
[0027] The following are the four features of the pre- 
ferred embodiment considered the most significant. 
[0028] Fixed Knife Position - the specimen must 
always move to the knife and the distance will vary 
according to the specimen/block size and must accom- 
modate the largest block depth, this is true of other, 
known, microtomes but the distance to be moved can 
be varied by moving the knife towards the specimen and 
re-clamping. The main advantages of fixing the knife 
position are rigidity when sectioning and ease of clean- 
ing the instrument. 

[0029] Knife Angle Position Memory - the chosen knife 
angle for sectioning can be retained when the knife 
holder is moved or removed and replaced. Different 
angles are required for the various blades and knives 
used to compensate for different facet angles, embed- 
ding mediums and materials to be sectioned. Routine 
use requires the setting of only one angle on the knife 
holder which can be "remembered" when the knife 
holder is removed for cleaning or replaced with an alter- 
native holder. The fixed knife position feature means 
that only the knife holder is removed whereas most 
microtomes have a removable base which means that 
the base and top are removed together hence retaining 
the knife angle position. 

[0030] Auto Load Feature - this feature enables the 
rapid positioning of the specimen from the load- 
ing/unloading position to the trimming/sectioning posi- 
tion. The fixed knife position feature means that the 
specimen must always move to the knife and the auto- 
load feature speeds up the processing between blocks 
when the correct memory position is set. and should 
ensure no clashes between block and knife. 
[0031] Specimen Tube Mounting Arrangement - this 
feature enables the stability of the specimen to be main- 
tained for sectioning over the full travel of the specimen 
tube. The fixed knife position feature requires the speci- 
men to be moved to the knife. To enable a range of block 
depths to be sectioned enough specimen travel must be 
allowed between specimen and knife position. This 
implies that the specimen is being sectioned very often 
with the specimen tube near full extension, so that it is 
necessary for stability to be maintained. 
[0032] The above features are Interrelated in that the 
last three features noted are particularly advantageous 
in conjunction with the fixed knife position feature, but 
each such feature can also stand alone. 
[0033] The fixed knife position feature refen-ed to 
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means that the knife holder base is fixedly attached to 
the structure of the microtome. 
[0034] The knife holder base is the platform for mount- 
ing a range of knife holders and its stability is aitical to 
5 the sectioning performance of the microtome. By bolting 
down this part to the microtome, for example, tiie knife 
holder mounted on it is more stable leading to improved 
sectioning performance. 

[0035] Other, known, microtomes have a knife holder 
10 or knife holder base that can be moved foHAard and 
backward relative to the specimen on a track or dovetail 
to which it is then clamped. 

[0036] The angular adjustability of the knife holder 1 2 
on knife holder base 1 1 allows a range of knife holders 

15 12 to be attached to the base and angled to achieve 
optimum sectioning performance, with the cutting point 
of the blade at the centre of the radius and hence 
always at a fixed position on the microtome. 
[0037] The knife angle position memory feature ena- 

20 bles a chosen knife angle to be set on the knife holder 
such that when it is removed and replaced it can easily 
be reset to the same angle. 

[0038] A knife holder, whether it be for disposable 
blades or solid knives, can be typically set across a wide 
25 angle. Those on the prefen^ed embodiment allow 15 
degrees of adjustment. This range is available to 
accommodate different types of blades and knives 
which can have a range of facet angles for the knife 
edge. 

30 [0039] Different facet angles typically require the knife 
to be set at different angles to the specimen to be sec- 
tioned. If the wrong knife angle is set on the knife holder 
it may have a detrimental effect on the sectioning per- 
formance. 

35 [0040] A microtome user will typically use one 
blade/knife type for the majority or work. The user will 
set the knife angle position memory feature to suit this 
blade/knife type. 

[0041 ] At the end of a sectioning session there will be 

40 much debris from the sectioning process around the 
knife area. It is usual to remove the knife holder to allow 
better access for cleaning. Another reason for removing 
the knife holder may be to fit another type. If there were 
no position memory feature when the knife holder was 

45 replaced the angle wouki have to be reset by remem- 
bering what the correct angle setting is or else by carry- 
ing out some sectioning and adjusting the angle to suit. 
The knife angle position memory feature on the other 
hand enables the correct knife angle to be easily reset. 

50 [0042] The pretended embodiment of nrticrotome 
described with reference to, and shown in, the accom- 
panying drawings, can be used with a range of knife 
holders which all fit on one common knife holder base 
on the instrument. The different knife holders hold differ- 

55 ent types of knives which are used for sectioning differ- 
ent specimen types. 

[0043] On the majority of known microtomes, as well 
as angular adjustment of the knife holder being possi- 
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ble, the knife holder base can normally be slid forwards 
and backwards for additional adjustment. This generally 
means that the knife holder base can be removed, with 
the knife holder still attached, by sliding it off the end of 
its adjustment guides. The knife can therefore be 5 
removed and replaced without changing the knife angle. 
This is not possible with the preferred embodiment of 
the invention since the knife holder base is permanently 
fixed to the instrument. The knife holder can therefore 
only be removed by separating it from the knife holder 70 
base which, but for the knife angle position memory fea- 
ture described, would mean that the knife angle setting 
would be lost. 

[0044] In the preferred embodiment, in order to save 
the knife angle once the knife holder has been set to the rs 
required position and locked in position, the screw 43 in 
the side of the knife holder is released using an Allen 
key and the screw and with it the block 41 carrying the 
spring plunger 47, 49, is slid along its slot until the ball 
spring plunger 49 is felt to engage in the knife holder 20 
base slot, after which the screw 43 is re-tightened. 
[0045] The specimen tube mounting arranged used In 
the preferred embodiment enables the stability of the 
specimen to be maintained for sectioning over the full 
operating travel of the specimen tube. As noted al30ve. 25 
in the preferred form of the microtome, the specimen to 
be sectioned is mounted, by means of a vice and orien- 
tation head, on a mounting plate secured to the speci- 
men tube. The movement of the specimen tube 
backwards and fon^erds controls the thickness of sec- so 
tions produced by the instrument. The stability of the 
specimen tube within the instrument is critical to the 
production of good quality sections. Any large deflec- 
tions in the specimen tube due to cutting forces can 
have a detrimental effect on sectioning performance. 35 
[0046] The mounting method described with reference 
to the drawings ensures that the tube 50 is still held rigid 
when it is fully advanced. This is particularly necessary 
for the preferred embodiment as the knife position is 
fixed. The specimen must be advanced to the knife and 40 
so there is no way of controlling how far the specimen 
tube is advanced. Other, known, microtomes typically 
have a movable knife holder so that the knife can be 
moved to the specimen and hence sectioning can take 
place with the tube extended a minimum amount. 4S 
[0047] The features disclosed in the foregoing 
description, in the following claims and/or in the accom- 
panying drawings may. both separately and in any com- 
bination thereof, be material for realising the invention in 
diverse forms thereof. so 

Claims 

1. A microtome comprising a base, a knife-holder 
mounted on the base for supporting a microtome ss 
knife, a specimen holder mounted for longitudinal 
movement relative to the base towards and away 
from the knife-holder and also mounted for trans- 



verse movement relative to the knife holder for dis- 
placing a specimen held by the specimen hokier 
relative to a knife mounted in the knife holder for 
cutting sections from such specimen, wherein the 
knife hotier Is mounted directly on the base without 
provision for adjustment of the position of the knife 
holder on the base such as to vary the location of 
the knife edge in relation to sakJ edge. 

2. A microtome comprising a knife holder and a knife 
holder support having cooperating arcuate bearing 
surfaces permitting angular movement of the knife 
holder relative to the knife holder support about the 
axis of curvature of said bearing surfaces with con- 
comitant sliding movement of one of said arcuate 
surfaces over the other, wherein a sensor or locat- 
ing device is adjustably secured to the component 
providing one of these bearing surfaces, for cooper- 
ation with a datum provKied on the component pro- 
viding the other of these arcuate bearing surfaces, 
to ensure that with said sensor or locating device 
fixed to said component providing said one of said 
bearing surfaces the angular position of the knife 
holder on the knife holder support at which sakJ 
sensor or locaiting device cooperates with said 
datum can readily be established. 

3. A microtome comprising a base, a knife-hokJer 
mounted on the base for supporting a miaotome 
knife and a specimen hoMer mounted for longitudi- 
nal movement relative to the base towards and 
away from the knife holder, wherein said specimen 
holder comprises a slide mounted for longitudinal 
movement in a bearing arrangement including first 
and second bearing elements at longitudinally 
spaced positions along the slide, and limiting trans- 
verse movement of the slide in one direction and a 
third bearing element at a longitudinal position 
intermediate the first-mentioned longitudinally 
spaced positions and biased towards the slide so 
as to urge the latter into engagement with said first 
and second bearing elements. 

4. A microtome according to claim 3 wherein each of 
said first and second bearing elements includes two 
parts arranged to bear on the slide with respective 
forces providing parallel force components oppos- 
ing the bias applied by saki third bearing element 
and transversely opposing components whereby 
said two parts act to centre the slide. 

5. A microtome according to claim 3 or claim 4 
wherein said slide has the form of a cylinder from 
which surface portions have been removed and 
wherein said first and second bearing elements 
each provKles a respective concave cylindrical 
arcuate or cylindrical bearing surface sikiingly 
engaging correspondingly arcuate surface portions 
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of said slide. 

6. A microtome according to claim 5 when dependent 
on claim 4 wherein the cylindrical surface of said 
slide has been relieved over a longitudinally extend- s 
ing region extending through the position of said 
first and second bearing elements, or the cylindrical 

or arcuate surfaces of said bearing elements have 
been correspondingly relieved over a longitudinally 
extending surface zone of said slide, so that each io 
said bearing element engages the slide slidingly 
over two contact areas or pads on either side of 
said longitudinal zone but not over said zone, 
whereby said biasing applied by the third bearing 
element produces a centering effect on the slide is 
with respect to the first and second bearing ele- 
ments. 

7. A microtome according to claim 5 wherein said 
cylindrical slide has a longitudinal slot of V-section so 
disposed symmetrically with respect to the central 
axis of the cylinder, and a complementary V-section 
plunger or plunger arrangement mounted for radial 
sliding movement with respect to the slide, engages 

in said groove and is biased radially inwardly with 25 
respect to the slide, said plunger or plunger 
arrangement being received as a close sliding fit in 
a guideway or slot which is fixed with respect to said 
base, whereby the slide is prevented from rotating 
about its longitudinal axis. so 

8. A microtome comprising a base, a knife fixed with 
respect to the base, a specimen holder mounted for 
longitudinal movement relative to the base towards 
and away from the knife, motor means for advanc- 35 
ing and withdrawing the specimen holder automati- 
cally to controllable extents, and automatic control 
means capable of advancing or retracting the spec- 
imen holder to a preset position upon execution of a 
command operation. 40 
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